Congenital renal arteriovenous fistula (rAVF) is a rare and often underdiagnosed clinical condition. Here, we present a case of a large congenital rAVF in an 81-year-old woman with a right flank bruit and high-output heart failure. The rAVF was successfully treated with percutaneous endovascular coil embolization. Complications included a small right renal hematoma, mild contrast-induced nephropathy, and small right renal infarct in the lower pole. Postoperatively, the patient had complete resolution of symptoms with salvage of the kidney. She has been observed annually for 5 years with computed tomography scan and ultrasound examination. (J Vasc Surg Cases and Innovative Techniques 2019;5:419-22.) 
Renal arteriovenous fistulas (rAVFs) and renal arteriovenous malformations, rare pathologic connections between arteries and veins, occur in approximately 0.04% of the population. [1] [2] [3] They can be acquired, congenital, or idiopathic. Most (>70%) rAVFs are acquired as a result of iatrogenic injury, trauma, or neoplasm. 1, 2 Congenital rAVFs are thought to be focal failures of embryologic vascular development. 2 Large, high-output rAVFs are often symptomatic, causing hypertension, hematuria, renal insufficiency, and heart failure exacerbations. 4 Whereas rAVFs are rare and underdiagnosed, advancements in imaging modalities have increased diagnosis and treatment.
Past treatments of large rAVFs have included nephrectomy and open ligation. However, an increasing number of cases have successfully undergone endovascular treatment with low morbidity and mortality. 1, 2 This case describes successful endovascular embolization of a large congenital rAVF causing symptomatic congestive heart failure. The patient provided consent for publication of this report. proximal to the rAVF. The patient denied any history of trauma, surgery, or instrumentation. Endovascular repair was recommended. Stent graft placement was considered but decided against, given the tortuosity of the renal artery; thus, percutaneous embolization of the right rAVF was recommended with the understanding that a portion of the kidney would become ischemic.
CASE REPORT
Following medical optimization, the patient underwent percutaneous embolization of the right rAVF. Right femoral access was obtained and secured with a 5F sheath. A 0.035-inch Glidewire (Terumo Interventional Systems, Somerset, NJ) and rim catheter were used to cannulate the right renal artery. The Glidewire was exchanged for a stiff Glidewire, and an 8F sheath was advanced to the distal renal artery. Angiography demonstrated four patent renal branches and the rAVF beyond these branches (Fig 3) . A 14-mm Amplatzer plug (Abbott, St. Paul, Minn) was deployed in the distal renal artery, distal to the branches. Angiography showed significantly decreased flow in the rAVF (Fig 4) . The access site was closed with Perclose Pro-Glide (Abbott Vascular, Santa Clara, Calif). A total of 120 mL of 
DISCUSSION
The rAVF is a rare entity and is usually congenital or acquired (iatrogenic, traumatic, or malignant). Congenital rAVFs are classified by type or appearance. The cirsoid type appears with a webbing of multiple varices, whereas idiopathic rAVFs appear to have one or two large cavernous connections with well-defined arterial and venous components. 4, 5 Idiopathic rAVFs represent only 2% to 5% of all rAVFs. 6 In the absence of trauma or instrumentation, our patient was diagnosed with a congenital idiopathic rAVF. Typically, small rAVFs are asymptomatic; however, larger ones result in hypertension, hematuria (50% of cases), flank pain, congestive heart failure, and occasionally a palpable abdominal mass. 4 Our patient presented with congestive heart failure and an abdominal bruit, prompting imaging that revealed the rAVF.
Improvements in noninvasive imaging have allowed increased diagnosis and treatment of rAVFs. 1 Duplex ultrasound is an effective screening modality for patients with a suspected rAVF. 6 Once the diagnosis is confirmed, CTA is typically performed to guide treatment. Catheterdirected renal angiography is considered the "gold standard" for diagnosis of rAVFs. 2 In our patient, ultrasound confirmed the rAVF, but CTA was necessary for surgical planning.
Treatment of rAVF ranges from surveillance for asymptomatic patients to surgical intervention for symptomatic patients, with endovascular and open options. The decision to treat and the treatment approach should be based on symptoms, age of the patient, blood pressure, comorbidities, and renal function. It is important to consider the complexity of repair required, with attention to vascular anatomy, available technology, and operator experience. 1 Our patient was an independent 81-year-old woman with high-output heart failure due to the rAVF. Treatment was recommended. Surgical options include open removal of an associated aneurysm (if present) as well as ligation of inflow and outflow vessels, ex vivo repair with autotransplantation, and even nephrectomy. 1, 7 Alternative treatment with endovascular techniques, including coil embolization and stent graft placement, have been described. The preferred endovascular approach for treatment of congenital rAVF is coiling. 1, 3 Complications of coiling include arterial dissection, worsening renal function, coil migration, and pulmonary embolus. 1, 3 Decreased renal function results from exposure to contrast material or partial loss of parenchyma after coil embolization. 1, 2 Unfortunately, an estimated <25% loss of parenchyma during these procedures is inevitable; however, this does not typically affect overall renal function. 2 Embolization also confers a risk of coil migration into an already dilated inferior vena cava and even into the pulmonary circulation. [1] [2] [3] Prevention methods include use of a partially deployed wall stent, vascular plugs, and the "stop-flow" technique with occlusion balloons. 2, 3 
CONCLUSIONS
Congenital rAVFs represent only a small component of all vascular abnormalities. They are often asymptomatic but can cause significant symptoms, including hypertension, flank pain, congestive heart failure, and hematuria. Symptomatic rAVFs typically require surgical intervention through open or endovascular methods. Endovascular techniques using embolization have become a successful treatment option with decreased surgical risks. Postoperative surveillance is recommended, however, as long-term data regarding success are not available.
